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ABSTRACT 

This document presents  t h e  statement of work for 
electromagnetic compatibil i ty (EMC) t e s t i n g  of t h e  
S-IC Stages '  (S-IC-3 through S-IC-10) manufactured 
by The Boeing Company and t h e  associated test and 
checkout equipment a t  Michoud and the  Mississ ippi  
Test Fac i l i t y .  
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1.0 

1.1 

1.2 

2.0 

INTRODUCTION 

Purpose 

The purpose of thio document is to present the contractor’s state- 
ment of work for electromagnetic compatibility acceptance testing 
of the S-IC Stages manufactured by the contractor and the test and 
checkout (T&CO) equipment at Michoud and the Mississippi Test 
Facility (MTF) . 
Scope 

Section 3.0 presentsaa general description of the electromagnetic 
compatibility testing of the S-IC Stages and test and checkout 
equipment. 
sented in Section 4.0. 

Additional, and a more detailed description is pre- 

APPLICABLE DOCUMENTS 

Title - Date Reference Number - 
4QM30596 February 17, 1964 S-IC/S-II Interface Document 
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3-0 EXECTROMAGNETIC COMPATIBILITY TESTING - GENERAL DESCRIPTION 

MSFC w i l l  conduct electromagnetic qua l i f i ca t ion  type tes ts  on the  
S-IC-1 and S-IC-2 Stages i n  the  R-QUAL laboratory.  The r e s u l t s  of 
these tests w i l l  be made avai lable  t o  t h e  contractor;  however, 
l ack  of these results w i l l  i n  no way delay t h e  f ina l i z ing  of e lec-  
tromagnetic compatibi l i ty  (EMC) test preparat ions f o r  t he  S-IC-3 
Stage. 

The cont rac tor  w i l l  accomplish EMC acceptance t e s t i n g  during the  
post  manufacturing tests on t h e  s tages  manufactured by the  con- 
t r a c t o r  (S-IC-? through s-IC-10) and t h e  t es t  and checkout (TKO) 
equipment a t  Michoud and MTF. These w i l l  be conducted l a rge ly  i n  
p a r a l l e l  with t h e  presently planned pos t  manufacturing acceptance 
tests, 
sequent t o  s-IC-3 and on T&CO equipment subsequent t o  the  first 
set t e s t e d  f o r  EMC will be determined by the  contractor  based on 
the  results of previously conducted tests. 

The ex ten t  of  t he  EMC tests t o  be performed on s tages  sub- 

3.1 Test Criteria 

ELectromagnetic compatibil i ty t e s t i n g  w i l l  be i n  accordance with 
the  following. 

a. The EMC t e s t i n g  w i l l  determine whether t he  margin of s a fe ty  
is a t  l e a s t  6 db a t  selected test  points.  
w i l l  be se lec ted  a t  intra-stage,  intra-T&CO equipment, stage- 
to-stage in t e r f ace  and a t  stage-to-T&CO equipment in t e r f ace  
locat ions.  Testing w i l l  a l s o  include measurement of e l ec t ro -  
magnetic rad ia t ion  from t h e  s tage and T&CO equipment. 

The tes t  po in t s  will be selected from a l ist  of c r i t i c a l  
s tage and T&CO equipment. MSFC (R-QUAL-PIE and R-QUAL-PIR) 

, w i l l  assist the  contractor  i n  t h e  designation of t h i s  c r i t -  
i c a l  s tage and T&CO equipment. Such designations are t o  be 
completed by October 1, 1965. 

The tes t  poin ts  

b. 

4.0 ELECTROMAGNETIC COMPATIBILITY TESTING - DM’AIL DESCRIPTION 

4.1 Tes t ing  Program - S-IC-3 through S-IC-10 

EMC t e s t i n g  w i l l  be conducted as follows. 

4.1.1. Conducted EMC Tests 

Conducted EMC t e s t i n g  w i l l  cons is t  of monitoring inputs t o  t h a t  
s tage and T&CO equipment iden t i f i ed  i n  paragraph 3.l.a. 
monitoring s h a l l  be capable of measuring t h a t  t r ans i en t ,  broadband, 
o r  narrow-band interference t o  which t h e  c r i t i c a l  s tage and/or 
T&CO equipment may be susceptible. EMC t e s t i n g  kill be performed 
only once on t h e  T&CO equipment i n  each tes t  c e l l  (beginning with 
S-IC-3) provided the re  are no s ign i f i can t  e l e c t r i c a l  o r  configura- 
t i o n  changes between stage checkouts. 

This 

If there  are s igni f icant  



4.1.2. 
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4.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.3 

4.4 

e l e c t r i c a l  o r  configuration changes, t h e  changes w i l l  be r e t e s t e d  
f o r  EMC. T K O  equipment t e s t s  w i l l  be performed p r i o r  t o  connec- 
t i o n  t o  the  s tage by using the S-IC Stage simulator. 

Radiated EMC Tests 

Radiated EMC t e s t i n g  w i l l  cons is t  of monitoring the  vehicle  fre- 
quency bands defined by MSFC (R-QUAL-PIR). (This de f in i t i on  t o  be 
supplied t o  the  contractor  by October 1, 1965, and revised as S-IC-1 
and S-IC-2 test r e s u l t s  show the  need.) The tes t  area ambient e lec-  
tromagnetic environment i n  these frequency bands.wil1 be determined 
by the  contractor  j u s t  p r i o r  t o  rad ia ted  EXC tests. 

Transient ENC Tests 

The t r ans i en t  monitoring portion of t h e  EMC tests will be performed 
a s  p a r t  of the conducted EMC test (paragraph 4.1.1). There w i l l  be 
no t r ans i en t  i n j ec t ion  tests. 

Supplemental Tes t ing  - S-IC-3 Stape Only: 

C r i t i c a l  Test Point Monitoring 

A t  c r i t i c a l  tes t  poin ts  a 6 db s igna l  w i l l  be in jec ted  over and 
above the  measured ambient during the  conducted test. 

Range Safety System Monitoring 

The range sa fe ty  system w i l l  be monitored extensively during EMC 
rad ia ted  tests. 
s h a l l  be increased by 6 db duri.ng rad ia ted  tests. The above mon- 
i t o r i n g  w i l l  be done t o  determine t h i s  c r i t i c a l  System’s perform- 
ance i n  i t s  environment. 

The noise i n  t h e  range safe ty  system power busses 

Power Bus Transient Monitoring 

Transients  on a l l  power busses w i l l  be monitored f o r  peak and width, 
determining whether t h e i r  time/amplitude conditions v i o l a t e  t he  
prese t  c r i t e r i a .  

Ambient Noise Level Monitoring 

The ambient naise  l e v e l  w i l l  be determined I n  the e l e c t r i c a l  cable  
tunnel. 
crease i n  s igna l  t o  ensure a margin o f  safety of cr i t ica l  c i r c u i t s .  

The tunnel ambient w i l l  then be subjected t o  a 6 db in- 

SPecial Test Ecruipment 

Special  tes t  equipment will be purchased and/or fabr ica ted  t o  
accomplish the t e s t ing ,  

Data Submittal 

The contractor  w i l l  prepare and submit da ta  as follows. 

, 



4.4.1 

4.4.2 

4.5 

4.6 

Documentation 

The cont rac tor  w i l l  prepare and maintain EMC test c r i t e r i a  and EMC 
test requirements documents. 
and de ta i l ed  inputs  t o  these documents. 
documents is not  required. The cont rac tor  w i l l  provide MSFC with 
up-to-date copies of these documents. 

MSFC (R-QUAL-PI) w i l l  provide s p e c i f i c  
MSFC approval of these  

Test Procedures 

Detailed test procedures will be submitted t o  the Contracting 
Off icer  f o r  approval s i x t y  days p r i o r  t o  commencement of t e s t ing .  

S-I1 Stage Simulated In te r face  

The S-I1 simulated in te r face  w i l l  be baaed upon the  S-IC/S-I1 
In te r face  Document, 40M30596, dated February 17, 1964. 

EMC Corrective Action 

Based on incompat ib i l i t i es  i d e n t i f i e d  during t h e  EMC tes t  program, 
the  cont rac tor  s h a l l  prepare and submit, f o r  approval by separate  
contractual  act ion,  ECPs specifying t h e  cor rec t ive  act ion required 
t o  assure t h e  EMC o f  t h e  hardware. 
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